Effects of p53 mutations on cellular sensitivity to ionizing radiation.
Mutations in the p53 tumor suppressor gene have been found in more than 50% of human tumors including those in breast, colon, lung, and oral cavity. However, the significance of p53 mutation in radiation sensitivity and its underlying mechanisms still remains unclear. In this study, we have measured the effects of p53 mutation on cell cycle delay, apoptosis, and radiation sensitivity using mouse cells transfected with different forms of p53 mutations. Wild-type p53 and p53-Null mouse embryo fibroblast cells were used as positive and negative controls, respectively. Exponentially growing cells were irradiated with 0- to 9-Gy gamma rays and then assayed for cell survival, p53 expression, cell cycle checkpoint, and apoptosis. Cell survivals determined by clonogenic assay show that p53 mutant cells are generally more sensitive to ionizing radiation than cells with wild-type p53. Western blot analysis indicates that exposure to 6-Gy gamma rays increases the p53 expression levels by two- to threefold in wild-type p53 cells. However, the p53 level remains unchanged in cells with mutant p53 during the same postirradiation period. Irradiation with 6-Gy gamma rays produces G2/M arrest in all cell lines, indicating that p53 is probably not involved in the G2/M checkpoint. However, all mutant cells fail to show any significant G1/S arrest after irradiation, suggesting that G1/S arrest may be implicated in radiation sensitivity. Finally, there is very little apoptosis (<3% by Tat-mediated dUTP nick-end labeling [TUNNEL] and morphologic assays) detected in wild-type and p53 mutant cell lines after 6-Gy gamma rays. Our results suggest that mutant forms of p53 represent a phenotype that affects the radiation sensitivity and is not dependent on the apoptotic pathway.